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Abstract of JP2004089018 

PROBLEM TO BE SOLVED: To provide an 
electrical stimulator applying electrical 
stimulation to a biological cell or a biological 
tissue in a process for growing the biological 
cell or biological tissue and to provide a 
method for promoting or suppressing the 
growth of the biological cell or biological tissue 
using the stimulator. 
SOLUTION: The electrical stimulator is 
equipped with a current-producing means 4 for 
producing a pulsed current and regulating the 
intensity, etc., of the pulsed current, a cap 1 for 
fixing the current-producing means 4 and a 
pair of electrodes 9 and 9' suspended from the 
cap 1 and further connected to both ends of 
the current-producing means 4 so as to apply 
the pulsed current as the electrical stimulation 
to a culture medium 1 1 in a culture vessel 2. 
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C 3f If B * <0 B m ] 
1 ] 

tBaBB e U7««8Bn0»«C#£7fettC.»ieBaB£¥S0iioBcaB**l 
fe 1 tt9«tte t ft t? C * tBft* t 7 £itain-Xtt£ttM9«^UXftB. 
[ B * JS 2 ] 

B SB m.Vl B 4 ¥ S # , D : /v?IC, 7>T7a7<<y?£&<13f#i;£3^3ii(eiS&-?$>Z 
B*ffi 1 c£«®«ft*l»Kt. 

[a*JS3] 10 
«ffiBBtfB»XttBS*»RB-*fc7B**2C£«®BaWBi$E. 
[ SS * JS 4 ] 

#ficR«?ft7ll7B*JR2Xtt3Cie*<3>Batt*RB. 
c a JK JS 5 ] 

«9iE«aia»»f.»*9»n<!)*»c«a»i[^UT#jt'j*i7A^x«a©«»ttat 
»«t7fe«<!)tz*y>7iiitrHc,*r7ii*ffl2~4<5i)rft»-JHcie«<5* 

[ a * js 6 ] 

• BfcEz*y>7»B#B*B*?fc7B**6cB«<?>««»»»i. 20 

[B**7l 

»B + t v?», Y^f5''x^7'U-l»®'>x;HEUC«*qr*«*ry7'?*)7a*JR 

1 ~6<?>urti#-JSciEtt<&isij5&!Si. 
[ a 5i? js 8 ] 

S5 IB * -c y 7' t HO IE JS ft m ItlCKCJ: 1 /, BB««BBB<?>*8«CilA**lfe 

[a** 9 ] 

£#n-B£ u <»4#ift»fl>a?Kt«)ixttaiii"jrtt7*.ttcffli)"iti7«*ai ~ 8 <?> 
ur*i»-*ciE«<2>*Jifya!tt. 30 
[ a * « 1 0 ] 

BlEA^ZBBtf. £#JBISSU ^BBBBgtfBtfiBritXttttiyrttZafir* 

[ a * js 1 1 ] 

OttBftBXttWMIft*. 

[0001] 

[ B « 9 B t 7 «■ » 1 

JScBt?. *y»u<tt, BRm*c a* u u <j ti 7 £&ffl§s. 

aai»cfi*©«Ba*t *jt 7 cj: «; a#«iB. aa^$>«a tBaxttWia? tt 

7C*<0?*7B»!y*RBaZf*<<!>Ba»»RBtBllfe£ftmB, BBI* © Jfcfi fi B 
XI*8Pili l J;&»CRt7. 
[ 0 0 0 2 1 
[&*©&«] 

T^^^tt^*^i&K*Bl£9J;?lc#lffl^BQ^*Jll*^ i ^<^)l^x^lS/f.Hvrtl7$tt 
£ B 9 ft B £ M BC VoT. 8) £ fit) 2 L n v i tf ofiSEfiKJl^ttil?})] . 
[ 0 0 0 3 ] 

«*. '*fe#9-*«»B*B«C**ttBae*»R t^BB**- 7«*«>ffl*9B5»» 50 
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[ 0 0 0 4 ] 

®*ft«»»l?tt. Btt<&ISB*ai)*>*a^-*-n7©W*®5SfiCI3:»ai7# 

ffiK Bft*a*«t»n*U7i»«'ii£it***ir/z»»**ttv. # < <*> fijf 5? ^ rc v 
o7iittff?. *«3S«T7Jt«tt«i»iH0B&w»tji&5*7- z^oflso&ng 
®%.Jkz/Bm®%. <oitfi eft u 7 , * v m«7d>a? k «w»««<5tiufe««Rttt 10 

[ 0 0 0 5 ] 

:«*?«i*4kd>a9 ntc»in«*tt«*Jia»iiitt. £S$, 11?, a 
fc30***r,*£E***y/*«3tBfiU7ii3ffiaii^»sttto7**tt»fcB 

Bt3l ?ait°I^ttt*UTl) z . 
[ 0 0 0 6 ] 

[ 5S efl # £ $* u £ 7 Y t 1 m B ] 

*B $ 13: ±lES»Bt & % t 1 Kit) C 55 7 tlfc € <97ft l ) - *fgflB<5 I Kltt-, ^ ft jffl §5 R 0: 

(;ht, r^ftjBS3#j mi?. ) <?>«f*ji«ca»i)T, £ttii)n«cBftu 

Sit # * 3 C V Z BftUB&S t«tt* 3 n C»i 3 . 20 

[ 0 0 0 7 ] 

[S8BtS?;*?I*.i»<?>¥K] 

fe«<!>B»»sfc?a*. iieia^ifatiitu^^+r v?^. so ie * r y 7- # 
■* »S7 n . »oAA,zB»tBS»»*U7«*SKn©«»c*fcZfe«>c»iEBa 

Jl«?7 tl 3 . 
[ 0 0 0 8 ] 

^fEBfl^mSfJ^Hlti. *rv7*CBaBSfe¥a* 1tt<DBtt>£t*1-Z»a#»Jtt3 
. CQJtjD, *£G®BBl!IBai?&:tlM:. HI<9rFS»S§?J)nttC- * f y 7' 
<?>*B*S88# H <<>iJI&#ffi£7ft 1 . *B*i®B»«aRttt* t y 7- 3 

»U7£#fflB*<9fl?*t»B«»7'Zc*»f7* ! *. 
[ 0 0 0 ?] 

$X«9ljill»Ki9»Huf8K. X®* « V 7ft3 . 
(1 ) 113 12 □ V y 9 IC. 7 4 9 □ Z * v f & Z* B» » »i tt 3 B UBS » 40 

7ft2«llEBSiyatllS. 

Cn«iEBaflfBH^B:Battl&ai7ftZffliEBftWBfSS. 

(3) JBEBftlBBtf7*y>hB«±C»J«r*l. #^J3ti!B7- 'J > KS18>:ffi!2* + v7* 

(1 ) xtt (2) oBBB&at. 

(4) 8ulEBS[5]?&#, tf*»Hn<!>«»CBft»**U7*fcmi* A*ZBtt<D«IB 
«iJtSltZfeO)<!)t:^J>7llit7i;c*tZ (1 ) ~ (3) 9lirtl#<i)BH 

(5) BEtzfiOiTRifrBitB*?*)* (4) 9lXtllHi. 

(6) y?tt, 7;Uf0x^7-U-K0)'7x^E5 l JlC>il©°I^e=t=iry7--?ft3 

( 1 ) ~ ( 5 ) a> llt*4l#9BBUBIIfl. 50 
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( 1 ) ~ (6) <?>uril»<l>*S*J*Ri. 

(8) SftiHBi8^U<ti4ft]SliBlci)^St{£}tXtttIPS l Jttt?fe^lCffll)iitL3 ( 1 ) ~ 

(7)0 iim»<?>BSWBi$i:. 

(9) «ea*zb»*, ^#fflB*u<i*aaiBB©flf*t«jirttxtt»i"jrit?si 

St* t 2 (1) ~ (8) OUftlflOBftttBRI. 
[00101 

**ifi©«©iffitt.»iE*Ji«aji«tffii)fe*#aiiB#®]«*fijixtt»i | j^acj: 

«/««7*l7. 10 

t . *#«B*c«*t4/tT4#aiBJ3ic#aE#aa©j«stwi"jtzj: 

[001 1 ] 

[ 56 Bfl <o % 86 © fi « ] 

ihtc, *£BoBftttftitB . &2*c©*»w»»it»i)fea#aiB*<!>a?*fiJix 

!*J*SWil;iJfi)*ICT? : S¥*IBlC6ftflB*7. 
[0012] 

*?§flB0Btlf!JSitfSEl 0Q«^Coll7« Blt#BU«»f"J*TCilWtX. 
[0013] 20 
BIB. *58B0BRW*Ri1 O0»**-B»Bt3il/feBBB?»>7. B 1 C fir I) 
T . ffeittVAUKKIftlR+rv? ( * T . IC ftfy?J VI)?) > H ^ 2 I* 
***Ht J t*l 4 ftl*t. 01 (A) C ? tl 7 <fc ? IU . =t=ry7'1±Ctt7-'J>^S« 

[001 4 ] 

01CJ*i}7lSlg]?&4l*, □ 5/ , y?IC5.ff*>B5tt6, 7<r9DZ>fyf7JR&fB 
(LED) 8?*K?*17UI. Bffi 7 . 7' IS, V. * * v 

7-1 tllt7t'tv?1 ') Tif >> ft7Kl?H7 U 7 . 

[0015] 30 
JSC. *£ti9«ft»XKl!c:oU?JlttttlCtttir 7 . 

*8flfl©BSi»l5S[JSl1 OR, tt v?1 lCia*S¥8t*.t?. I»*4?»tt, 

B? * 7 t o-yftftBr^icSJIt » « i) . BttB£^»i* . # * u < i* , bi csrftU 

72D ! /v? IC5, ? > m $ 6 , Y-f ?D7-f y f 7jROLED8#«tt?lftOB 
4?* 7 . 
[0016] 

Bftfc * tt«8r ft 7 A* XlX9lt», HI. * -f 9 -3 I) -713; . B&BB 

t * X 7 * #IffllS#<Z>iI!R. Alifi (ttKft&XtttfSWVJ) C B b T tt 1 II B t J C 
V#f? ! 7. flJfctt!. AA»Z'B»<0»»EoU7tt. =ft». J§». * <9 ffi <5 40 

»<«'**. v 4 >»». b»b»b»*v) «vt^ir7 c e *§r*-?<?> 

7CV#»*UU. A^XBa^BRtt. SfflB¥ ©JfcS CM V J*fi W&'J («« 

) ©- o<5Jfift§ flClb TBBttfit 7 C J . mXtXs ^ttflBf9R«fiil 

titt*U7ft**3J*a, A*7BB©BBtt0. 1 ~5 0 m V/iniin?J) 'i , 0. 5 
~25mV/mrd?ftJc^eH<, 1 ~ 1 OmV/mm?fi?c^?iiCfin 

i). £wmm%<Dm%wv} («*) t§fivuT>itt2se. a;u7B»©»b 

tt50~Z50mV/fnm?Ji l i, 75~200nnV/tnH(i?J)7C^»ftH<. 1 0 
0~1 5 0mV/mm?Ji^^T ^cflilii. A*7iaut^ hc-j.u 

7 tt . • B *, t* . 0. 001~ 1 0 0 0 HZ?JiV. 0. 0 0 5 ~1 00HE?J)JUV» 

» * t < , o. o i~i OHi?J)J:'v»ri»cfiibii. * fe , A^xiiioii^ 50 
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(Hi*. Witt* 1 U » ~ 1 0 # -? *> V , 5U*>~1*>-?i?)?CVtfr»$U<> 1 0 U ~ 
0. 1»?ftl:l!#?i5C»Hll. 
[0017] 

* -r v?1 fit . «t?JSft^S829^'f7:^f»ttC«ltvTttT-9--1'7:5C/»«tS* 

liff, try 7- II*. JpiS©35rmm. 6 0mm- 90mm 
, 1 50mm«9 / Xh l JT , /y5/a > 6 ?1~ 8 8 4 «T A f •) i - F , JR Z# 1 fi 1. 0 

~3 0 mm<?>ffi»*§«f a - riC^EU feR»* f y?f, &!X7l7f ^ v 7 a IC*4 

[00181 10 

tf y?1<!)fiStt, £B . *7X,.?7Zf v9l, ««<9tf!W»f«ftftft-?»>Zfr. 

ifclC^tffttb < . »CS»ft?mifcC«ftfc7 9 U fcftBS?* Z C b I). 

[00193 

+ rv?1tt, *ftBB<9ftft*!J;»SSf1 0cairi)7tt7*y>l'Stt8V-#ttCR«7ft 

Bttc&fc>tt££<?>-?ifcZc>:#»*bi). 

[ 0 0 2 0 3 20 
V ft IS ft 4 I*. D^y?IC5, ftSK ( 6 ) Jk C* 7 4 0 0 7 4 y f 7 7 ft . 

ftiit35§**J8t*t3C^#»f III. ftftlQ]ft4 tff*J*7 3 £fcfit , ».cRft7 

ti ? t <z>-?i*£u#. flxit, 7- 'j > k stticHttiiita* u t? '>> y hssic 

t-?tS«±C7''J>l-epPJ-r?^»*I5|fttD>A5MU-?9 : 3S^»»>ft*UU. 
[ 0 0 2 1 3 

ft ft 0 ft 4 t 7 3 □ 7" y 9 I C 5 I* . iRffl I C^?D 77 T7/H 7 C, - ft 

<9ff^ffi/Tv*iSStft>itt7-D77^ic^ , ;-a^ff^Jimt#x.^^*si5ift(ic) 

■*Bll*UVtf-**Z.*ftft<S>ftft»ltRft?6S. D7v ? I C5U. A A, 7 ft ft <i> £ 
*-7tftHI!l?ftto7tt3ftMt*t3. 30 
[ 0 0 2 2 3 

□ 7" y ? I C 5 * b 7 fit , ffl Jt » . 5ft JS □ 7" y 9 IC. PLD (?D77^ □ 7 y ? 
f <A.n) . CPLD (D>?l/y?^ 7D77^ D7v? f / An)., FP 
G A ( 7 < - 7H 8 7D77/* 7" - H 7 1/ n . I Cf 9 ; A v Sl<5ti9tf it 

3 C * # 7 3= 3 . JllD7v7 ICCttCMOSSQtOU^-^S^eOVtfJiZ 
#. CMO8^<5t0?ftJC«»mi. □ 7 , y7IC5fifcit5J§-?SlK:A¥-?$ = 2 
. D •/ y 7 I C 5 tt . 7SC3>7'>-i>--ft<!>ftffl«*t*U7l)7fcJ:l). 
[ 0 0 2 3 3 

*9gBS<9fta»J^HS?r*. D7y7 IC5C<fcVaB£?ftfcAA,7ftfttftftlSft4C 
ft 7 £ 7 IC fiS 7 ft. "7 I) J . C <?> A A, 7 ft ft I* . D7v? I C IC £ V ft ft <9 § ffi IC ft D T 40 
. ft J± (aft) . ft £ <?> « 8 ( * 4 7 Ar ) . ft £ A * - 7 (MB) ¥t-ft©7-0KD- 
yUVb7£K°I«&7-iS>>?C*#»*bl). C<9£?S$R°J&£»J>&<9 7-rjHll-A't!S 
St7l5)IH7B, D7y9 IC^Q^Dhrj-A^Sr&fr^StfifcS. 
[ 0 0 2 4 3 

*ftft«5ftft«JftftlC»itIftfflB:.ft»XttJhftJ: , ;ftlftt*»rZfeil)«?)ftft*l& 
Hi7»i 3 C b I). ft»»fftl»?ft?»d. ii8*f y?1 

# & Z . ??l«it/J\a?*)3c>:*ft*u<. 7i?*7l!-?&3c>:#?>;icft£b 

l). ftHSC^M«tt^>:b-7tt. 5VI!IT, »H<tt1~SVilC)itt|(!)iJSt* 
b7l)3C*tf#*bl). * fe , T»1 0UA®A^7ftftt2ftBlW±. # £ b < fit 5 
ftBU».±, 7 H IC#t b < fit 2 4-ftlB»±. *S eft b ft I ftl t # b T II J C V ffM £ 50 
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U I) . 

[ 0 0 2 5 1 

**HH<P«aW9fc!ll®»3l«JltS«l?tt. ESSttff 9 >lft 6 #&mt ft7 U J (01 
(A) #13) . X9 yW%6&, lk®W'$ Xtt 'J f5 /*<9«fc 7 U » 7 S <?> « 5» tt 1 1 

■ BF*ft»»J»?* -j 7 £ <fc I) . 
C 0 0 2 6 1 

C77?>-, AC/ D C 7. 4 v f > 7iS, A C / D C □ > A - 9 - . §111 h7> 
X <Z> J; J «1 a«SS?»> o 7 J; U . 10 
[ 0 0 2 7 ] 

. AtfSfft ZOfCt'/ftWffiCtO'if fiU-f y f ?J) o 7 t <t H U . J± 7J IC <fc V 1 

YODHvf IS, »ftffRj£7toZH V 7 3= Z £ it /Jvl7lil7fcZC*#lI*U 
I) . 

[ 0 0 2 8 ] 

* t gi * z t z ■? y y 7HS t r nc* * 2 c * #7 * 1 . t z 9 y 20 

>7S1H7, «iBr**WO»««ll*ffi|-?mrft ? *7C***^ (LED) 8ft 
^fSHEQlSLJJ&ISf-frttfjO <fflimftZ*3t**8B:. A*7IJI*1IBB4I«]C 

a ti z v . co/cA.7«at*c*«g*>£rz* : J-?»y. aftZA/i,x£2t<?>3iii# 
*<9ajSH7St:^??.j. u<9few. fg*«^8fj, tsft^sgn^^w-v-Kisr 

. fl % W . 56 * ? 4 * - K * ffl I) "5 ft 2 C V # » * U U . 
[ 0 0 2 ?] 

*$BB9!§lfiJ>JaHf Cfr it S mffl 9 . 9' IS. A/lt3«tttJtft&Mn<9JftttC«ftU 

U 7#* Z fed^<?>fiJft^-?3f) Z. 0 1 71*. 1*S9 . ? ' tt, 1II%4 9tittC&lfi 30 

? ti , ttv?i tsai/7tt v?i ncfl';Ttr7ft7iii. ^ffi 9 . ?• « , 1 *j 

©BBS VISffi^T^Jff^ftTl) Z . **£9. 9' ©Pttf*, B 1 7 1* T Zff. 

(fllfct*. «^JHllttB*nQ»tt) -?fto7« AH. ? »J Iffi 9 . 9' Ot&lG) 
«?tt, *S*SS82©357 (S? ) CJSD 7«I5*5ET 7 C V#7* Z . «ft 9 . 

9" tt£llC¥<TC»VTiT>J.ll7fcJ;<. SUCIoltUlSofc^lCAS)^ 
XttfflA0*WC»Z«fc7Cfl«/TiriJft7l)7fc*U. ? <4 IC . Iffi9. 9' 1 S % 
4?S (HSia^4) ©ffiMcMli7-ft7UftH:, («ftBB4) icftttT- 

ft Z & E tt * r v 7* 1 /J^Jfift^^^ffSttlCSfrt^jifi^TlTZCY^fZ. Iffi 

9, 9'<9tf^>:U7(s,'i5 | j%is.ii - mt a . t> a . f * > . s ft f 9 y , a - * > . 40 

[ 0 0 3 0 ] 

01 (B) CSrilUK, *«ifii5ill!JS!lli1 0 C * it Z * f v 7* t ^tZfe 

to <?> *fi ft & 88 2 » . *t © + rc *e jim it*a-?$=?j:?ic*o7iii. *§ « 1 11*. a # 
1*, n ol , m f > caiQii •< > t sx,££S:t:i£7Xrc&iii7 $ / ahul-a 

r?. L-cys, L-Gln. L -H I SJftZ**»C * £ >. Afcl*. A 
> h t 7 BL ZDf>75H. C'J F+l^-ik y7K7 7i:'7¥tS/C.fe , *6JI53tEl)2 

[ 0 0 3 1 ] 

*'* 1 1 ctt**» * a»©««c»i) 7*x?ft7 u z ft*.* * 1* * * >5i^«i5ia^ 50 
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a. mztx 4 > 9 - u 4 >fl. zi-okdos. a/J\«* *j*«h3- . ±&j*«h 

fl&lfJIBBSEKlH^tO. 0 1 n?/m I # ^ 1 OOm^/rm I 
?c^»mi. *fcft»i 11*. H#«»&&f»#*»fl)nr*i?»> o -7 * * u . 

[ 0 0 3 2 1 

ftft. ft* 1 1Ctt,.i#«BXtti#il1 2 (IT rfffl&«j ^17. ) tftft* 

m >iat%® c p icha t j . c © J£fli8? * u t is . &so©Mxttii«* u ted >s jit 
u j jsaast ffift 1 1 z y » rj«&-?»> i . mux. sffl»s?t*is* i sans (& 

) £&■ **<9$fJB88 (R) . flfflB^tftflt^fiBG-fl. ftft t^fflBcllfll/*. 
Aft, IfflBS. E 8 IBS?? J) ^ 7 £ J; ti . 10 
C 0 0 3 3 ] 

**G<0fl»fl»Rflcj;y | **i3£#aB*<3> ra#j AitRDto 

, tic, i. r, ¥, 7^, 7vH? %tt»®i2&.*&. $a< ua. 
abb, ->u7ifl)*iii!. a»t east z a*-?* z . 

[ 0 0 3 4 1 

Sfc. *flflH®«»*l»RflCJ:VW»t#fc* r M J8IJ CI*, 4 # S> ft >J * 1 ffift . B 

88, tjmo-fltfaatjiz.fflfci*. * $ # & . # . 1 1 , is ss , >;>a 

f . At, «B (««. #) . M. fffB, Kl. til®, Ait. I. /J\B. *». »B. 

. 5PM. AM, fclIBi, 85 IS. . Afl. SR. ft. »f. S. B, ^. €gf 

tft««1»tH7. * IE Bfl <9 ^ » ft S ? fll U mi J fflfttt . Ctl^QBSS. flftcp?? 20 
e £#n-?*f*4* <9«a 2 flit. fflJtl*)»B, 

[ 0 0 3 5 1 

y f , € Z * y > 7 Hi ( 8 ) SClffi ?. ?' fl)DHSIfl:»ClRtrftU<!)?lt8 

< , tt »?1 (J»tt. X?7§CSb75il*£t3e*tf-?? ! ?.'l5!l*,IS-, * f! BB <i> 

flflfl 0 2 (A) ~ (C) £K? til £J %®%W.Wt Y J Z: )> tmfiitto 

1 . 

[ 0 0 3 6 1 

02 (A) IS . 0 y 9 I C 5 *C M O 8 % I C (74HC) *? ft 3 ft ft <9 M BRfl 1 fl 30 
t . m'M ( 6 ) »«*4UfeiattCM08*FCC«l)7, Wffl©»»©A*Xflac 

fflflstl§rC§H67-*lZ. M.«r*lfeA^7flfltt, « Jfc « * (LED) 8-?fZ'? i ;>7 

02 (B)tt. SH*^»t^7D^v9 [C5<i)tClS l iiin7U3i&©iai:l 
tf t. 02 (B)?atttL2lBlKiEfl?tt. Sfi25S^<?)ifiSZ^-X»^it?fe^. £f 
■ <M\ fi ft C * # ? * 7 *l> 7 * U v K # ft 3 . 

02 ( C ) IS , SJa^tt^TCP/y? I Ccp + ICffi r^lCY^^OX-fyf 
7#0'/y n-f yf VS-57UU69i»lEBtf t. 02 (C) fSrftJDyy 
97^yftfiffltn, 7it-?vf9^vfV53iiD, IllKfUV, »t 40 
C» * U II . 
[ 0 0 3 7 ] 

**«<5«a»y*RlB:. 4ft«B#<!>l«*tfiiXB:IIP*JtttUlDCHl';ftJCV 
tf»HU. 7- * IC*£BB(9!afiJ5a£itt, £#IBiB«0KflflflStt]$ftWt>J^&C 

M*iSCfll)7V.Sfl<5BfiCfll)7^«fi*r*lfeA^7flfl«*tflftfl»>{l/T 

fcftBSgastffJtxttWMtszYfr-?**. 

[ 0 0 3 8 ] 
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(8) JP 2004 89018 A 2004. 3. 25 

-S8S)§ffl<?>£ffi* , »*H»JR&»YA,f 7 x - h J8 « <?> Iffi'E 5'J * . JJJ&iaB* 

C 0 0 3 9 ] 
[XBB1 

«.tic> *B«®»«ttxa«"f fit*, toxbbcjr * *i i ttfh iJ£ 
5Ew®eHttJ!iTca l vt-ft#ffiic«fe i ;iR3efi9ciiRTti7^?e©?o:«u. 

C 0 0 4 0 3 

ex'* a 1 ) 10 

183 7t, SI? U. C'O t H6X(5ftftT?. *BW®B»W*!$t7Jll)7M 
«#«IBB*y a7>«B<P«ft«*CSf«fi*t BtllV (5 mV 

/mm. ffSt*Bl msec. 0. EHi) t 1 0BI*»Utt#?*tl*Jfe. IS 

stasefvt. 

C 0 0 4 1 ] 

( Jt«ffl 1 ) 

B*tt*t*fctt#ofec*tB*.xa«r*H*«£*?fl*#ft«B*yi7>B 
B©il^«*tJS«Lfe. 8StB3CSt. 
[ 0 0 4 2 3 

?C, B»B»t*fc7««bfe«* (XB0 1 . 03 (B) ) 7* I* , 20 
B»tt***fcttll?«*bfeB* (Jt«B 1 . B 3 (A) ) Yik^JY. ^58 2 
V 5> i 7 ?-aB9Jtfttf jl «J tlfc. 

[ 0 0 4 3 1 

( x m m 2 ) 

SI37t, &8 9 9 % . C0 2 «S5%<i>$#T7, *BW©BaWBRltffll)T. 
M**»aiBV5'i7>»B<!>«6«*Cfl?*tt»tll ( ffflBSPt S W £ ) tl»Hfe*ft<5 

BftltB ( 1 5 0 m V/mm, ft IK* B 5 m s e c , 2 H z ) t 5 «$ffitpm u . 7 •> 
C2Bil ififcUfe. B*tB4cmr. 
[ 0 0 4 4 1 

0 4 C/Tv YH 3 <fc ? C. BfttJB*I9ttSI (049 (A) ) VJt^T. taillftCSlt 30 
a«Stt*Ci*fi9*9D-3'Z ( tt 5E ) Jl mi fe (04<5 (B) ) . 

[ 0 0 4 5 3 

[*£UH9»>£] 

w±©B!«ufej:7c, **Eif]®BftsjBftti*. wrB©A^7«at««»»n©«» 

«®BSW»RI<0*rv7ttB«CK*;»^B-?»)Z. 

* fe . *»«®BJl!y*RttBl»tia. BftW»>{U7*Jt'ifiZA/lZB»tnBt 
lC^CJ;«;,4itBB»©J««t*B5lB:JIPWri»»t««t^CW?*Z. 
[ 0 0 4 6 ] 

HC. *BB©«JlB»RBtHl)74#»B»tJ8*rtt*ltt. (ItX <9 9 J§ « H S 40 

?tt»i#. ttU-ffll T7««? * (C j© r £ I) © IC« U . A ^ X 

S . » * U <ttX«0BfiCBb7?tttt«*ftfeA^Z«ft**tB»B**U7«ffl 

Bc*it.B*A*cj:«;BaL»3aBn*^v>^'rjt>»«*»t**ufe4#ffl 
B»0*»t*BXttiPMt*c*»"***. 

[BB9B V«Bti] 

[01 ] *£G9BftUftltl<D-XMfl?&raSB?fcZ. 
.[H2]*BW0«JlW*iStCftitZ«SH»0HftBStm*BtHH-?a3. 

[03] **«(!>mfliRitfflin»8iBc«fl*t#t. 

(A) *Jlfflit#i«»?««Ufe»ftCfiitJ8!lltSt?*?»3. 50 
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(?) JP 2004 87018 A 2004. 3. 25 

(B) «ft»»t *fcfc(*0*MB<Dtt*tjRt**-?*> I .- 

1 is*mninii*ty? 

2 * ft « 88 

4 *ftia» 10 

5 D ! /v7 IC 

6 tic? (mm) 

7 7^?0^yf 

8 (f :^J>7HI) 
? , ? ' ^ffi 

1 0 tftUftltl 
1 1 Jftft 

1 2 SftSBBS^ttS^fflai 





(B) 



(B) 



